characteristic. This is one form of cardiac asthma, as it is termed; now and then we have another, in which the breathlessness, though not dependent upon exertion, is yet equally independent of pulmonary lesion. In this case the patient wakes gasping and. alarmed from his first sleep; he has palpitation, occasionally pain (angina), almost always irregular action of the heart, which is always feeble ; now and then the patient is sick, and sometimes vomits a mouthful or two.
This form of cardiac asthma is mostly senile in character, and associated with muscular degeneration rather than with valvular lesion. It frequently arises from some slight gastric derangement, which reflexly affects the enfeebled heart in an injurious manner ; and it is often the beginning of the end to those affected? the first intimation that the " pitcher is broken at the fountain," and that death has already seized the very citadel of life.
Such patients, however, never come to you?you are always sent for to see them ; and I have only mentioned this affection now to illustrate the fact, that exertion is not always necessary to produce cardiac breathlessness, and that even in this case the panting is characteristic, while the absence of pulmonary lesion marks its cardiac origin.
To produce so-called cardiac breathlessness, simple thickening of the thoracic walls. In many of these cases, especially in pericardiac effusion, but more or less in all, the cardiac shock may be rendered perceptible to the hand, by causing the patient to sit up and lean well forwards. In this case, the readiness with which it can be appreciated, and the position in which it is felt, must be carefully noted. Forcible pulsation above the fourth rib, and within the cardiac area, may possibly be aneurismal, but most commonly depends upon dilatation and hypertrophy of the appendix of the left auricle. Forcible pulsation chiefly to the left of the cardiac area below the fourth rib, with depression of the apex beat, indicates dilatation and hypertrophy of the left ventricle; while pulsation beneath the lower part of the sternum, with disappearance of the apex beat, reveals dilatation with or without hypertrophy of the right ventricle, the extent of dilatation being to some extent measurable by the amount of epigastric pulsation, the degree of hypertrophy being denoted by the force of the pulsation. "When the whole heart is hypertrophied and dilated, a more or less violent shock may be felt over the whole of the cardiac area; and where the hypertrophy is great, the shock may be double?the first forcible and systolic, the second less forcible and diastolic,?the result of the rebound of the enlarged heart from the posterior thoracic walls.
Displacement of the apex beat may be produced in the normal state by inclining the patient to the left side, when it may pass to the left a little farther even than a point equidistant between its normal position and the axillary line ; and by inclining the patient to the right, the apex beat becomes faint or disappears, the right side of the heart being then felt to give a distinct pulsation in the epigastrium. In pericardiac effusion, the apex beat may be displaced upwards as far as the fourth interspace, and slightly outwards -to the left. In pleural effusion on the left side, it may be turned quite round the other way into a similar position on the right side, and pleuritic effusion on the right side may displace it towards the left. In hypertrophy, with dilatation of the left ventricle, the apex beat passes downwards and to the left. In a similar condition of the right ventricle, it may entirely disappear from its normal position, a diffuse impulse at the lower end of the sternum revealing the cause.
When the left lung is retracted from the base of the heart from any cause, the pulsation of the pulmonary artery between the second and third ribs, close to the sternum, may be distinctly felt, and even the click of the semilunar valves perceived, because sounds consist of vibrations sufficiently rapid to become appreciated (Fig. I1 ), which varies in size and shape in each individual, and indicates the size of that portion of the heart in direct contact with the thoracic walls; the magnitude of this is often 
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taken as an indication of the actual size of the heart itself, but it obviously only betokens the comparative degree to which the heart is uncovered by the lung, and as that may depend either upon increase of size of the heart itself or diminished size of the lungs, the information conveyed is of no positive value whatever. This superficial dulness, as it is termed, being of no value in estimating the size of the heart, it is evident that we must have recourse to mapping out the entire area of the cardiac dulness, both superficial and deep, to use for the nonce those anatomical terms which are so constantly applied to the acoustic phenomena, which, as Auenbrugger1 first pointed out, ought to be explained and described solely by reference to the physical condition of the parts implicated, and not by any reference to their anatomical position, that being a matter not immediately apparent from the sounds elicited, though it may be deduced from them by a process of ratiocination.
The heart and large vessels occupy the centre of the chest, extending from the upper border of the third rib to the lower end of the sternum, and almost entirely occupying the space between the sternum and the vertebrse. In this position the ventricles encroach more upon the left lung, and the auricles upon the right one, the whole of the right cavities lying anterior and slightly to the right of the left ones; the axis of the right ventricle in relation to the pulmonary artery being almost vertical, the ventricle being broadest at the part most distant from the artery; while the axis of the left ventricle is almost horizontal in relation to the aorta, the ventricle being narrowest at the part most distant from the artery; in consequence of the peculiar formation of each ventricle, and of the anterior position of the right one, the pulmonary artery arises in front and to the left of the aorta. From the formation and position of the heart, it is obvious that, though To separate the lower part of the heart from the liver is by no means an easy matter. It is said that we can occasionally 1 This figure refers to the same subject as Figure 1 . Percussion is to be made in the direction of the arrows. The normal aortic percussion is indicated in the foregoing diagram (Fig. 3) , in which it will be seen to occur simply as a more or less rounded bulging, rising out of and inseparable from the general area of cardiac dulness, and only known to be aortic from its position above the vertical limit of cardiac dulness as indicated by the upper limit of the dulness in the line a b. Increase of this dulness in any direction may depend upon morbid enlargement of the aorta; but in the diagnosis of these enlargements, percussion dulness is only one of many physical facts which require to be collated and reasoned upon in estimating the probabilities for and against the assumption of the existence of any such morbid condition.
Absence or diminution of the precordial dulness in the rarest of cases is caused by the presence of air in the pericardium, less seldom by atrophy of the heart, and infinitely more frequently by increased extent of the pulmonary resonance from emphysema. Increase of the area of cardiac dulness is a much more common phenomenon.
This may depend upon effusion into the pericardium, in which case the dulness is pyramidal, with the base downwards; and in this case the cardiac pulsation is annulled, enfeebled, or displaced. Or the increased dulness may depend upon enlargement of the heart, with or without hypertrophy; in these cases, the pyramidal shape of the dulness is less marked, but its broadest part is always above.
When hypertrophy predominates, the cardiac shock is increased ; when dilatation predominates, it may be almost annulled. of the heart are heard with most distinctness over that part of the thoracic wall at which the given cavity approaches the surface most closely; thus, the only point at which the left ventricle directly impinges on the chest-wall is where the apex beat is felt, and that is precisely the spot where the first sound produced in the left heart by the closure of the mitral valve is most distinctly heard: a space of about an inch in diameter around the apex beat is therefore termed the mitral area. Nearly the whole of the right ventricle is uncovered by lung, and impinges directly on the lower part of the sternum ; and at this part, especially along the left edge of the sternum, where it is joined by the cartilages of the fourth, fifth, and sixth ribs, the right first sound produced by the closure of the tricuspid valve is best to be heard, and the triangular space covering the position of the right ventricle is therefore termed the tricuspid area.
In the normal condition, the two ventricles act simultaneously; and the two sounds differ so little from one another, that it is impossible to differentiate clearly the one from the other. When, however, from any cause, these sounds become irregular or replaced by bruits, the differentiation by means of a reference to these areas of audition is readily enough made, though, of course, there are always plenty of confirmatory proofs.
On the other hand, there is, both in health and in disease, a marked difference between the aortic and pulmonic second sounds, and it is often of the greatest importance to differentiate the one from the other, and clearly to recognise the distinctive character- figure (Fig. 4, altered 
